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Sugars (lactose, glucose, and galactose), nonvolatile acids (citrie, orotic, piruvic, lactic, ossalic, and
hippuric), some free fatty acids (formic, acetic, propionic, butyric, isobutyric, valeric, and isovaleric},
diacetyl, and acetoin were separated on an Aminex HPX-87H column using a simple isocratic HPLC
method and identified by retention times with ultraviolet and refractive index detectors. With the
proposed technique it is possible to evaluate the development of microbial fermentations and, at

the same time, degree of cheese ripening.
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INTRODUCTION

For cheese ripening the evolution of the sugars and
organic acids is very important. In fact, they directly or
indirectly determine the chemical composition, as well
as the sensory characteristics, and hence the quality.

Te achieve a better separation of the main organic
acids (citric, orotic, pyruvie, lactic, uric, formie, acetic,
propionic, butyric, and hippuric} and sugars from dairy
products, various HPLC methods have been reported
(1-17). Determination of these compounds in dairy
products always includes two phases: extraction from
matrix and determination by HPLC.

Extraction of organic acids and sugars is a crucial
step, but, according to Gomis (I18), these substances
{because of their high water solubility) could be ex-
tracted by blending the samples in water, acidified
water, or a water solution of ethanol or acetonitrile.

A simplified method using only water at 50 °C as
extracting agent was used by Mullin and Emmons {14).
Marsili et al. (1) utilized acetonitrile and water (4:1) for
extracting the organic acids from 5 g of cheese, but the
same author four years later used a solution of barium
hydroxide and zine sulfate according to Dulley (4, 19).
The above-mentioned barium hydroxide/zinc sulfate
method was also used by McGregor and White (8).
Panari (5) utilized water for the extraction, but the
extract was applied to an anionic exchange resin (Am-
berlite CG 400} and the acids eluted with H,SO4 0.1N.
For the determination of only the free fatty acids a
steam distillation method has been proposed (15).

Many authors use the mobile phase of the following
HPLC system (6, 7, 9—13, 17) for the extraction.
Generally these methods used 0.0049—0.009 N of Ho-
S04 as the extraction agent. Only Bevilacqua and
Califano (6) used a solution of (NHy):HPO,; and aceto-
nitrile. An interesting evaluation of the most used of
these methods has been conducted by Lues et al. (16).

*To whom correspondence should be addressed (e-mail
zeppa@agraria.unitoe.it; fax +39116708549).

Algo, the determination by HPLC is a crucial step in
the analysis of sugars and organic acids in dairy
products, Separation was done with the ion-exchange
column (5, 9, 11, 13—17) or reversed-phase column (8).

Generally the acids were determined with an UV
detector or a diode array set at 210, 214, 220, or 285
nm. For the sugars, a differential refractometer or a
pulsed amperometric detector determination was used.

Simultaneous determination of acids and sugars has
been reported by a few authors (9, 11, 14) but most have
reported analytical problems for the coelution of citric
and orotic acids, of lactose and citric acids, and of uric
and formic acids. A partial solution of these problems
was reported by Gonziles de Llano et al. (13), but they
quantified only the erganic acids.

Currently, a method that allows simultaneous quan-
tification of acids, sugars, diacetyl, and acetoin in dairy
products does not exist. The aim of this study, then, was
to develop a simple and fast method for the extraction
of these compounds from cheese and other dairy prod-
ucts and their determination with a simple isocratic
HFPLC analysis.

MATERIALS AND METHODS

Equipment and Operating Conditions., The HPLC
system (Thermo Quest, San Jose, CA) was eguipped with an
isocratic pump (P1000), a multiple autosampler (AS3000} fitted
with a 20-uL lecp, a UV detector (UV100) set to 210 and 290
nm, and a refractive index detector (RefractoMonitor IV). The
detectors were connected in series. Data were collected on a
EZChrom ver. 6.6 system (Termo Quest, San Jose, CA).

The analyses were performed isocratically at 0.8 ml/min
and 65 °C with a 300 x 7.8 mm id. cation exchange column
(Aminex HPFX-87H) equipped with a cation H* microguard
cartridge (Bio-Rad Laboratories, Hercules, CA). Mobile phase
was 0.013 N H.S04 prepared by diluting reagent grade sulfuric
acid with distilled water, filtering through a 0.45-ym mem-
brane filter (Sartorius, AG, Géttingen, (vermany), and degas-
sing under vacuum. Analytical grade reagents were used as
standards (Sipma Chemical, Milane, Italy).

Sample Preparation. For evaluating the method, 15
samples of Ossolano cheese wore used. The analyzed samples,
ripened for 40 days, were produced by farmhouses from raw
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‘The method linearity was delernuned with six agueous
standard solutions for each compound. These solutions were
obtained by diluting the mother solution 0, 2, 5, 10, 20, and
95 times. Three injections were made for each solution. For

hippuric acid (ERVE V)

each compound the linear regression coefficient between
theoretical and measured concentrations was caleulated.













